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SUBJECT: Birdair Radome Seam Study 
(Panel RF Test) 
PO55352, ST-MS-1438, A-3884 
Gentlemen: 
Enclosed is the final report package for the Geoshell radome 
seam study. Included are the original amplitude and phase plots 
as requested. Further study and tests are possibly needed to 
suitably characterize each joint in terms of near-field insertion 
loss and phase delay. If further study is justified, we will be 
glad to assist in the endeavor. 
Respectfully submitted, 
Royce J. Byrd 
I.E0H/siA TECI4 	A UNIT OF Til• UN.IVLI.I'L;1•TY .Sys -rEm 	 I A 
ANC) AN LaLIAL, PL P LO Y 	r4T (E1D.J C A T ION OPPORTUNITY INSTITUTION 
BIRDAIR RADOME SEAM STUDY 
PROJECT NUMBER A-3884 








MILTON B. PUNNETT 
CHEMFAB, BIRDAIR STRUCTURES DIVISION 
2015 WALDEN AVENUE 
BUFFALO, N.Y. 14225 
BY: 
ROYCE J. BYRD 
MICROWAVE SYSTEMS DIVISION 
SYSTEMS AND TECHNIQUES LABORATORY 
GEORGIA TECH RESEARCH INSTITUTE 
ATLANTA, GA 30332 
OCTOBER 1984 
Birdair Radome Seam Study 
Project Number A-3884 
Royce J. Byrd 
Summary Brief 
Near-field measurements were conducted August 28-30, 1984 to determine 
the individual phase and amplitude effects for six different seams (junctions) in 
GEOSHELL radome material. These measurements were conducted by Milton B. 
Punnet and Mike Sinofsky of Birdair. 
The near-field range was equipped and configured as shown in Figure 1. The 
range was initially tuned at 2.6 GHz for minimum roll-off of phase and amplitude in 
free space by adjusting the distance along boresight between the dish and the 
probe, and by carefully placing absorber under the upper half of the dish and 
around the panel mounting stand. This assured as close of an approximation to a 
plane wave as conditions would permit. A data set was then taken consisting of an 
amplitude and phase plot of free space followed by an amplitude and phase plot of 
a panel. A plain panel was tested first and looked as expected with little or no 
difference in amplitude and phase variation, except for the phase delay of the 
radome material itself. After trying several panels, it was discovered that the panel 
was too far away from the probe. It was then moved to within a wavelength of the 
probe for normal incidence (non-normal incidences resulted in greater than one 
wavelength distances). 
A data set was then taken for the plain panel and all six junctions with a free 
space reference for each. This included polarizations both parallel and vertical to 
the seam. Incident angles were included for the more rigid panels. The data 
obtained was then reduced in the following manner. For each seam, panel data was 
subtracted from corresponding free space data, point by point (resolution = .626" 
of probe movement vertical) for both phase and amplitude respectively. This data 
was then re-plotted using the same scale. These plots were to be traced by an HP 
7221A plotter, sending the collected data to a MV 4000 Data Genera! computer file 
for program analysis. Due to budget constraints, only two panel seams and the 
main panel were analyzed in this manner. The best and worst case panels, IIA and 
IIIA respectively, were chosen. 
Analysis of the data was conducted by Donald G. Bodnar and his report follows 
this summary. Included in this entire report package is a table (Table I) whose 
numbers were derived by taking the average of the maximums and minimums 
within the corresponding two-foot window of the reduced data. 
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Table I 
Averages of Composite Amplitude & Phase 





I -.09 -13 -.05 -13 
H A -.76 -22.5 -.7 -23 
HI A -1.55 -24.5 -8.4 -33.5 
ANALYSIS OF MEASURED SEAM DATA 
By: Donald G. Bodnar 
Measurements were made of the panel junctions with a horn that was placed 
about one wavelength away from the panel. Phase and amplitude data were 
recorded as the horn was moved past the junction. It was hoped that this data 
would give junction characteristics directly. However, the horn averaged 
information from either side of the junction itself making it difficult to use the 
measured data directly. 
A first step at removing the averaging by the horn was attempted. The 
measured data was corrected to remove the effects of the horn by using an 
approximate model of the horn and the measurement geometry. The horn effects 
were removed from the data and the data was then transformed to the surface of 
the panel. Figures A-1 through A-4 show the results of these calculations for panels 
IIA and IIIA. The horizontal polarized measurements show a dip in amplitude and 
phase as the horn passed the junction which is expected. The vertically polarized 
cuts, however, showed an increase in amplitude at the center of the junction, which 
is not expected. It appears that part of the model is working but there is still more 
work to be done to get all of the model working. 
It is recommended that further analysis be performed to refine the above 
technique for correcting the measured data, and that further measurement be 
made to validate the technique. 
Note, for figures A-1 through B-2, a major horizontal division represents 2.625 
inches of travel of the vertical positioner, and a major vertical division 
represents either 1dB in amplitude or 20 degrees in phase. The dotted curves 
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Figure A-1, Panel MA, Horizontal Polarization, No tilt. 
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Figure A-2, Panel IIA, Horizontal Polarization, No tilt. 
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Figure A-4, Panel IIA, Vertical Polarization, No tilt. 
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